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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a super junction 
semiconductor element in which irWcrease of 
current capacity generated by reduction of ON 
resistance is enabled while a high withstand 
voltage is ensured, by relaxing the trade-off 
relation of an ON resistance and a withstand 
voltage, and its manufacturing method which can 
simply manufacture the element with excellent 
productivity. 

SOLUTION: A semiconductor substrate region 32 
which makes a current flow in the state of ON and 
is turned into depletion in the state of OFF is 
provided with n-buried regions 32b and p-buried 
regions 32c which are almost periodically and 
alternately formed in a plurality of depths. The 
n-buried regions 32b and the p-buried regions 32c 
are almost aligned in the depth direction. In the 
manufacturing method an n- high resistance layer 
32a laminated by an epitaxial method and the n- 

biiried regions 32b and the p-buried regions 32c are formed by diffusion of 
impurities. 
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[ftfm*0«B] 

mm 2] %-t®-<D3imb. ^fh^fi<o±m\^ 
mm 3 ] as- k %-<D$.m k . *ti?ti<D£m\c® 

MM4] *-«l«>i&^.««o»rt$iifc»*«ifc<D 

HMl!^ 2-1 0/imO«5HIC*>^Ct^r#ffitf 

mm s ] »-a4e>a^««o»rt 

<£WPH2dfc<0te)K:, 0. 5 1 ^2 dft£B8^Jifc 

ac-r s c t t mm 2 v * l 4 <d v 
" f MM6] mmm^m-miby^mm^^n 

*ftfc«$*fcG>HIJH 1 , fc comic. 1 0 < l , ft*H 

MM7] «s*fiicKi3T«^ii*ttfcjB-a«)a*.« 




mm 9 ] jB-««>a*««Ms j: xm=JSL^7fwa 
twmmcxh547ikvbzzk&mLkTz>$iikm 

WttlO] *-«fca*«##¥Kttfcl**tt*fc 
Mtj^oMK-Cft 5 £ t 1 L 8 (D 

MMl 1] S&I^«>a*«##. ¥Kttfc*--ffl«> 

mmi 3] m-m#>&*mmK Ymto\zmzM#> 

MMl 4] *-aac>a*«»Wffi»K:»»Lfci: 
MMi 5] *-««>a*«i*^¥ffi«ifc»«Lfcz: 

* 1 5 ettojBtt&^at^x^. 

MMl 7] *-ffla6a*«**S¥fl&Wk:»*Lfer 

■ ^«ckb saves *k fr^m-mit>&&mmK ¥® 
MMi 8] «s^$jB-a*a^«*<o**oTffi 

IWM201 m-km-<o£mk. *ti?n<D3=mz 



-2- 




&> - 
tr^^^/Hfe^-t^asu JB-«»i»«**ij:tp 

1 0 0 0 1 1 

■ -I»W<0*^att«KM5] *bmhu MOSFET (« 
gy-Fii#Mh7V^^) . IGBT ofigy 

[0 0 0 21 

t*. JtHl¥*flcM?l£ % ^-v^lc K9 7 
-tl©n j^figBMO S F E T<D#r®0-C$>5 o 
K9 7 Ml 1 2 £ % n" K9 7 Mil 20*B 

J§ 1 2 t p 1 3 0«B±1C^— f 

* y-*®# 1 4 t p 1 3 1 <omm\z&m\c 

^LT3W£>*Wty-*mffil 7£, n + KW^g 
1 1 OSBffllcRIt bfrfc K W ^Igffi 1 8 fc Sr*1- 

10 0 0 3] wOJ:5*«a*^lc^^T, ft&ffiQn. 

" K 9 7 Hi 1 2 <D»#WU MO S F E T&*>VtWi<D 

*Si*K#iftfcK9 7 h«*t*t««kLT«#v * 

On" Ky7Ml2(Ot^^<f6rk(i, K 
y 7 hffiffiaM&< /jlSOTMOS F ET^TO/£t> 

<DS\ i»fcp^<-^«*l 3kn" K9 7HI1 2 fc<D 




^JaVojft* (RKJM SJHIftiat 

<&rzit*>, mm. (Kwv-y— *«he) wl 

tU5o &fc»JE<Dii^¥^#3£g-m, n" K9 7 
l>JB 12W< ftdfe^^^lc^-vfitt^^tf < 4 

treats. -r**>%^-vfifit 

K*7BB«rt h IGBT, /^jK— 7 Yy' % S*J*9* ? 

^»e>tvCV>^. *fcr<D[!3J®ttu 4-VR»KiK97h« 
ttsraaiSjeriRij:^ *7tto»/<ifr;*fcJ:S£2Ji0> 

[0004] £©BOTfc^3#fcjfc£bt\ K97* 
E«\ ^tt^Sa$ril5<)^n^<0®«tpSO««c^$r 

gsi&nii Lfcun p n @-c«^ u *?vtM<D 1 * 

gffiP* EP0053854. USP521 6275, 
USP543821 6&XXfi*?&m<0&m&<b\C£Z>ft 
W9-26 6 3 1 l-^&fc&IJ^£;fvt^5o 
[0 0 0 5] @20tt, USP5 2 1 627 5i£§g^£ 

ftmmm-ehz> 9 Hi9t©ai^' K9 7 hi 2 2*s 

¥-«-0*<, nK9 7hWK2 2a^pK'y7hff« 
2 2bt^e>45^Jpn^^^ixrv^^T$>6. 2 
3rip^-^««> 24«n + V— 2 6Hty— 
h mS> 2 7Wt y-^m@, 2 8ttKW>'«tt"C*> 

So 

[0006] roK!)7M22«: > KW^§2 
»T5 h l/^x>^y^LTn K9 7 h««2 2 a 

swfcjftjeucp Ky 7 h®«2 2 b*s«rt**i5. <c 
^ *y&m-vn&2Likirz>miip ni^b^s Ky 7 
tat 

[0007] 

[BRtfttft L £ 5 fc-T^gRja] USP521 6275 

mEE«rV B fc-r*"t6, Ky7M22^^tLt 
0. 024V B 1SS [|tm],nKy7HW22at 
pK!)7FS«2 2bt^Cffib*t)^ IC^F^ 
SfiT?*)^ t k-tZ t % *m*Wt8L& 7 . 2x10 16 V 
a^'Vb [cm -3 ] tLTV>5 0 fa\ZV B =8 0 0 
V, b = 5MmMmi:, K97KAI2 2<0ffSWt 
7 3iim, 9X10 16 cm- 3 m 8 
M^(O^Mli2Xl 0 14 SSt*fc^^ 
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to o o si **smibmfrt<o v v*7<omm 

1t&<0?m. EP0053854, USP54382 1 5 

teXxmrnw- 9-2663 1 1 &&mc *5v>r i±, mm 

*M%mmisX^<<Dx^ mmft*y7>#&*ix*r. 

. 10 0 0 9] ta>U ^!cDj@g^^«c^|C§iLT 

Sfca^Bu USP521 6 275^ CK&£l&;tT 
4#M¥9-2 6 6 3 1 l^«lCfcVvCtt£fc, 

[0 0 10] 

m-tm-<o&mj®Kimftmb<. ^^mxr±m 

WMEfMHKtf « Sg-<o3£ffia> fe2r5£*>&£ icftlfJSftl 

ti&z%fa\az&m%£frx^zh<Dkvxb£\t\ * 
[0012] z<D*.5\z~rft^ *7tki&xtx¥m#m 




[00 13] P^fS 1 L *U0MmiS:M5^ 

^^<o^m<o^mmmm2dk<Dm^ o. 5d 
[0014] ^««[^/h$ < . *&vmfrb<D&m* 

V\ Sot 1 j ^d^^CLTH^tD^SS-Cfc^, 
0. 5 d^ 1 4 ^2 d^a«UV^9x-5 # 

[0015] mffimfrb%-mb*7mmomf&$fi 

[0016] ^^^rpj^ut^^ij^n^-s^a^ 
\c&m-z>h<ok-rz>. 

[ooi7] %-mmm<Dm-m®&*&mtx. \?»y 
h&m<D&1&ktJ:Z<DX. mtm%t>mix^zk, * 

&2.m&%&zm&xhfrmg*ix^ 
xh&^tK Kwzmm^x^tx^ mtfikn-eh 

So 

[0 0 18] m-®#>&*m^ m-mb&z-m&o* 
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loo 1 9i ftivmvi-zh. %-m*>&*m®tm- 

5 0. 4MmffiO&£R|#, ZZfrbfoO. 3 umOft 
&%mft£ltZ>k^ 2dm)2timtftZ>o 2d#20 
nmfcttfcSfc, "«*.!* 3 OOVgS-C^fcnfcii) 
Ktt. ^FM^fi«tt2 X 1 0 15 cm- 3 SS^^ftH«^ 

[0020] ±ISO«fc 5 *««^^«:«S<0«®*ft 
I0021I 

»&MOSFETO»»WriBH. 02 (a) I*, 01* 

(b) |* % 01^<DB-Bj»lC^oX^»rL^|g^ 

[0022] HlteSiV^-C 3 1Htfi»ft©n* Ku-f 
Vjf, 3 2ftn~ jStfgftJl3 2 a. nI*M^3 2 

*5. SMBICWU nI<)^«3 2blCgiKUn 
32dt, p ffiJt>£*g|« 3 2c 

p^-*^«3 3aa^$£;h,Tv^ 0 p"^-*mt3 

30rt»icn + y-*««3 4£S58g(Dp + 

^■Y^AWa 2 d^JC»*Hfcp^— ^««3 3a^ 
ffi±lcf* x y-h»g^[3 5^Lry-hmffi^3 6 
n + y-^«3 4til»S©p + ^^/V« 

«3 3 bo&mz&m\c&m-z>y-xm,m3 hako 

ffi3 8#RttMvO**. y-*®*£3 7ri, BO*? 
fcteHUgS 3 9^lT^h SfflB 3 6 © JilCjfift * tt 

MfcfcSOtt, n*Itf>&*®#3 2btn" KfittJl3 

2 a -ea>*#, «T-cwtp«i*a^««3 2 c *$*>it 
[0023] h«i>©js»hu *m#mft%m3 2<dm& 




^««3 2 b ^pl*^M3 2 c bti. *jt«L« 

[0024] 02 (a) lCS t S > }iZ&5\£nM&&&& 
*3 2b. piWi*«(3 2ctt, ¥BftlCtt*h7 
^^ttHM&JVtV^. 02 (a) tCfclvC, n&$> 

&*m®3 2btpm#>&*tm3 2 cwtssu-cv^ 

B-BlfcK:»ofc02 (a) ICfcV^Ttt. Io(DS 
KfitnJI 32all,^ * vftAftOJHWHlKf HBSrft < t 

****** w»\cKm<-rzthvz 

a. 

[0 0 2 5] 03 (a) f± % Bl*tf>A-AlftlC»oT 
0>*«*Stf#*B, P0 (b) % (c) fl-ttvtfiB 
1*<DC-C&, D-D»ScjBoro^F«*»*»*H 

B3 (a) IC^V>T«, nl*ii^32btp 
«W>a^««3 2 c ^^S55lfcEaS*tT*5 9. **v? 

£*vtv*a©a*a&iV5. 03 (b) icsstv-c, 3 in 

fc, ±G>n 3 2 b t«a»Lr»«»**5» 

|fc< n^-Y*A^£3 2 dlCfe&Bd'bOtt 

lk«!:J:*»MM>***b*L*. 06 (b) icftvvctt. 
mm<0 n * K W V» 3 1 |c«K p a^ii^^c 3 2 
etc. .WB^»€>ott**cJ:<5ailC»*^b^ ±0 
pa»i^fi«3 2c &«lttLT»«»«dS||9iB$ v 
tt, 8< p^^«3 3a, p* ^^/i^^c3 3b\C 

[0 0 2 6] il©^MOSFET(Oi!)^ *0 
£ 9 (Cjsr ^t>^^ 0 hm@^ 3 6 IC0f^<OiEcD« 
ffi^BttDSH^i:. y-hm«^3 6il[TOp-<-^m 
*3 3a<0^ffiS(CReJi^»«$H. n* y-^m^ 
3 4^e>^^^r5ii:Tn^'Y^/l^^3.3 dtCiiA^ 
tv^m^. nl^^«3 2 brSriiCTn* KW 
VJidlfcSU KWV«l3 8,'y-7tS3 7l| 

[0 0 2 7] ^-hm®^3 6^<DJE<Dnm&&*)&t> 

nzt. p**-xmms 3 a <D&mm\z&&ztiitRis 

(c x J5/^r^UE$r^t<-r6i:. £p 
3 2 cttp^— ^fltt3 3 a ^1X^1^3 7t 
^^^^TV^50X, p~t— *W*3 3 at n^-Y^/V 
^32dm^pn^Ja, pl^««3 2 
cfcnlJ6ii^«32bt(Opna^Jb, plftii 
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cfrb*fh?tl&Zm&n®.ft&&$mZ 2 b, pilfc 
&*W&3 2 cftl£fc&<>XCtlb&&ZitZthZ>. 
[0 0 2 8] png^&Jb, Jcdve><D^«5tt. nJS 

«>i2^®« 32b (omumz-fcti* v . td>t> w«9<^ p m 
fc&*$i«3 2 cd>b^®^z2:^5co-cs^k^^ 

fc#£'So ftot, nS^^«3 2b<D^«^aS 
SriSfcSw *fcpffl*52^««c3 2c1>^ 

plftai^3 2 c fcP^Bja>fe 

®*3 2 c> nSfc&*SU£3 2 b * ££Zte7&fc?-<5 
- i <t 0 y n Jtfc&*glJ£ 3 2b OMJj^g. 

£«d*iiAir£ J: 5 fcfcoT v^ot, 2Sawe*©fc 

$h n Si6&*§f* 3 2b oW®&ofc*:$rES -itf 

-eta. 

[00 2 9] fllxtf, 300V^7^OMOSFETt 

m. J¥$3 5 0Mm, n" i^«gt^ 3 2 a (Dttt&fc 1 0 
O-cm. VVy hf§3 2<DWZ2 Sum (1 0 % 
In 1 2 - 1 3 • •*5i*m) , nStf>&*^$3 2 
bfcj;tfpfflfcja#««3 2 ceO*S5Mm Of-frfr*,, 
P I^B©ffl-«>5&^««(0+*i>Bn8IH 1 0 m m) , TOT 
^jSS7X10 ls cm^ P^<-*S#3 3 aOft®: 
1 /i m> 3 X 1 0 18 c wT\ n * V 

3 4 <D$m&Z 0 . 3 m m. ^ffiTOMMftff 1 
X10 2Q c m - 3 -C^. 

[00 30] i 1 9 7 ^^^I^fiR K !) 7 

Wt2X 1 0 14 cnT 3 , »*4 0Mm8fla»-C*ofc 
*^16#!<£j@&^MOSFETTtt, nSfc&^gl 
/«3 2 b j*< Lfc^fcfc, ^O^^icJ; 

Qh*9yim3 2<D&Z£ft<T?%1t1t)!>. *ls#tfit 

vxttm 5 #<D 1 * 0 
[0 0 3 1] 5E(CnS*5i^«3 2bOffiSr^< U 

@ 2 0 LTcfe&<Dmm&MO S F E T £ OgV>tt N 
»fc Y % )y hM3 2 <0^J&*fj£:fc J; WErOjS**; LT<D 
K9.7.MI3 2<o«jgtcfc5o -f**>*>. K!> y hJg3 
2<OnI^S«3 2 b t vM*>&*m®3 2 c 

[00 32] 04 (a) *V>L (d) *5j:tf05 (a) 
*5<ttf (b) ^^lC0j@^MOSFET<DjKit 




" 'X8£m3 2a«rdUt&-&* [04 (a) ] 0 COJ? 

[0033] y* h \st?X \><0^rx?s<#—ls 1 
U (E*TB £IBi~) <4*>2*&Kt* [^0 

(b)].MtEH:50keV, K-Xfifcfc 1 X 1 0 
13 cnT 2 t-rho 3&&A&flitBm*XhZ>* 

p^ris-r) ^vs&aA-ra mm (c) ] . an&m 

J9Ett50keV % K-Xf|ilxl0 13 cm- 2 m, 

[0 0 3 4] ^rctr^^^yu^J:*), n~S5figt 
i3 2a^g$t : 1 A ) % y±Y\s¥*Y<D 

6. rrag^^u M§3 2^Sof$ 

(d) ] . 

[0 0 3 5] «MMLr^*tL^«4fe*tt«s* % 

nffi«>&*««3 2bi: pi»MM3 2 c ^$r^ 

ess (a) ] . *nmm<om&i 1 sot, 5^ 

^l3/xmlfemu s n^iZv^^3 2bi:pS^iJ^ 
«32c tRWWtfc, ^^fi^P^-T;^ 

g»tt*ffi«>&*§!«3 2b. 32c (O^Wl^x 

[0 0 3 6] ii^Oi^^MOSFET^^tCLr, T 

M^^v^^/^^A*5j:ut^3licJ:D, ^c®^. 

ICnft^i*3 2d % p^S^3 3a, n" V 
-^^3 4, p + l>^yi^^3 3b$r^^5 [1^0 
(b) ].. ^{biCj:t)^-hiffe&M3 5^ 

y± h})y^yy^\cx^^-hmmm3Q t*rz>. m 

lc|fefeK3 9^aU y+hVyyyyjKliQ&M 

icj:oy-^mS3 7, Ku>r>-mffi3 8*5j:t/®^$ 

[0 0 3 7] ^^m(DH:$<0^ir^^r^^/l/fifcS^W'^- 

MOSFET$r$iitr#-5 0 
[0 0 3 8] n" KW>l3 1iOx^^v't^ 
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a '*!)»< Lfc. rHfi, nS&&*®J$3 2bC>Tfc 

asn- iste^ts 32a *>mi&m*irz 
<dx x m<vft(o^h^ men, 

fi, 04 (d) o^^^^^itJ^^^^-r 

^«yi^rflSrs< Lfcfcfc, n~ Kfitn^ 3 2 a mm 
Lxmrn-t* n 3 2 b t p &*>&*m® s 

^fc«)»r®@lC*5VNrf4n«l^^«3 2b 
10 0 39J rOffBBft* ®2 0<Ofe*W<DU#Wim 

*ftmg*#jK03 (a) , 

(b) , (c) &tsi£n«icft*. {auj^^ctpi-iis 

&ift§3 2 a HtfH»UC^S. E-EjRlC»ofc**fc& 

i*. n 3 2 b p m*>&Mm 3 

^f^l3 1, n 3 2b OftffcMA* b Oftft 
#3 2d #5. G-G»K»ofc*«4MB 

#3 2 c^ifcf^d^boa«^j:$»*^ott»?5g 

U ^0D^<Op-t-^«3 2a*5Wp* ^sAffftlt 

[0 0 4 0] #33, XlKtfll (O^MOSFET-C 
n&«>&*gM£3 2bt 2 c t <D 

2 (a) lC»tei-6*agaB^"C*>-5o 07Wt^« 
ffiitOflL 08 tt07 ^^-S«)^ffi«3 2 b 

V^tt, n 3 2b*fcttpIW^flK3 2 

[00 4 11 09. 10, 11, 1 2Kftm&®.<DWX 

h V % 0 9 ii p 3 2c a* jE#**<?>*^ A 

±icfia$H, Bft-rspffl«)^«*3 2cra«cnffl 
fci^®*3 2b#Rtf&*vcv^<; 01 om pS 

»a*««3 2 c #mjm*0tifrJteV&MZtl< n 

3 2 b p 3 2c 

©K»3P*^fcKlt€>Hrv^. HI 1. 12m p® 
IM&^«K3 2 c3^H*»^<D»^±lCEB*H. n 
«»fc*««3 2 bdSR»t5pI^«*3 2 c 




At^»l^^<fM, nS«>&*8i&3 2b 
irpS^^^3 2ci:^5fi$^P>ttS. ^kii: 
9, n" K&ffiB3 2 a^p^mrir^a. £ 

[0 0 4 21 $®i<0p-<^iS3 3atpS 

3 2 c tll¥ffi»*«tt^^«"C^ttHtf4 

s$*->tvxi>&\i\ t*ia_rl 

«Ofc»<0»*aai*RI«:«<-r*itf, nl^««3 

2bt pi^®«3 2 c b<Dm&~rzmm*ikmz 

[0 0 4 31 *$mmiX&s ±T<?n 3 
2b^$^»I^-/iofc^ mWiM&n 
IOn~ ftt&ttJi 3 2a , n £«>fc*«Jg 3 2 

b£gi|££it7£<Tt>&V\ > fc*!U n*S#>&^$IJg3 
2 b BBIC n " iS«ffi/§ 3 2a k % 

r£lCfr* 0 *fcnffl«>a^««3 2 cJCO^Tt. S 

^MOSFET©aMI0t?Jfc6, 
[004 4] il3l^t, 4 lfcUE&gtOn* 

4 2ttir i§5&ftJl4 2 a, nl»^fl«4 
2b, P SW2^$t#4 2 cir^fejfcSKy^hJB-C* 
6. SBMKltt. nl»^««4 2 blC&iKLTn^ 

*c*&m 42dt, p *t£>^$*#4 2 c izmuvx p . 

-<-^®^4 3 a tfm&ztix^z. ps<-xm®4 3 

®4 3bk&&J$.£tlX^Z 9 n* y-*SI#4 4£n 
m/^4 2d ^ICj*^^p-<-^«4 3 a <0& 

m±\^\t. vimm* 5&frvxy-hmmm4 6 

*h *1t, n*y^g«4 4tiHS«<0p + ^3:/^ 
^c4 3 b©*ffi|C*ii*C«j|H- ^5V-^mffi4 7^»lt 

^14 8*SR»6*vrv^5. 

[0 0 4 51 #MSm<D«SteMOSFETfc, 01 
IC^tyc^JS^lcD^^MOSFETirOSl^ «r 
fcK!)7M42 OJgritfrft^ J:(R^*t It© K 
V? KJBo«5BK:*5. i*4t>% % K!i7M42(0n 
»»3i^«*4 2bt pffl«>^««4 2 c 

[0 04 6] HJS0!l 1 Omm&MO S F E T(D J: p |C X 
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< > *M1&W<0 £ 5Kn Sfcfc*gi«4 2bi:p 

[004 7] WMt/tjr-Vj: LTWC. 3Kftfl 1 i H 
nIW««4 2b^n + KW >M 3 1 |C«LTV> 

h ^^oSg^UMO S F E T<DSfr£Br®©-C 

10 0 4 8) ^H^3(D^^UMOSFETi: v 0 
1 IC^ L/cHJ£09 1 CD^^MO SFET^: <D&^fi x 

«5 2bip«|J03SW^«*5 2ct^bft*r-fctt, tt 
[0 0 4 9] C©^, hl^fl«5 2b, pi 

5 2c ugasw 1 1 mm ^ pt ^ 3 v 

K9 7 Ml 5 2*5S^flsLX»JESrAa-r<5-<>0-C*, 
nffl*a*«*5 2b % pilf)^lS5 2cttt 

irv *<o;i£lcJ;r> K!> 7 hJi 7 2 

(Dhu— K*7#ttoK#anirsE£ft*. -£LT X 

*ilfc8»*UMO SFET SrJSfircft 

[**W43 Hi 5Wt, 4«inoXlkM4lc^«jBtt 
^IGBT^Wi-efc5, 

[00 5 0] *£ttfl4 0jB&&IGBTJ:* 
LfcSIKtllOjB^&MOSFETfcoav^ KW 
^Jl©*56lcfc5, "Tfttofe* 3BS^MOSFET<0¥ 
I<Dn + SKWyl2 1lCft^.Tp + FWV16 1 
atn + '*?7r&6 1 b£d>&feS:ia«i&£i-£ 




let Op* KWVleiaMLtfcM KJJ7MS 
6 2#. na»i^fl«6 2 b t pl^Wt6 2 c 

[0 05 1] IGBTtt, T<DSLK\££*m 

***Mffl©^fl*Fc*> 9 . V r <o K !> 7 

McJ;^MOSFET K Jt^T *Vfi8tttt3^4 1> /h £ V % 
«lTt> K!>7 2^$^»<'C#SC:t|- 
^S^V^Ofijg^mtt^^V^. p* KWVI6 1 
a tte&fto p SHM/* M- — h U *<£±lc n 

[005 2]* UT^rO J: p ft«a*ttt 
A*Oitif^^^/uj|^ffl»5jtffcv^5«*tt^tt:a 
fct<Dhi— K*7«rtt#&S $ *tfcjB«^ I GBT$r 

[0 0 5 3] mi 6lC*5Vn\ 7ififi»a© n **y 

^ K** 7 2ttn- XfifiJI 7 2a. n 7 
2b, pl^««7 2 c i^bfti K!l 7 M-Cfc 

5. p- ry-K»7 3fc««r*-<5ry-K«ai7 7. 
*y-K«7 lK:«*r5r/-K««7 8is»t 

[0054] *nffi«« 5 (Dmm&y-i vk&^x 

nI^S«7 2b v pffl»»*«*7 2ctt3t 

iS/^T^®E<ORJiPtcBur. K9 7M|7 23^ffi£' 
jkbT^S:Afe-r^^O-C$>-5o nl^f«7 2 
b, pl*^««7 2cl±SSlC^flsSii,Sfc^ 

h»7 20ff*Sr»<-e#^rtlcJ:9, *y«Eo* 
[0 0 5 5] SBbWfett, 04 (a) - (d) S-C*g 

i:5 p + 7 y-r ki 7 3 ^ Kii7 7 , r 

y-Km®7 8(D^$r*5-ft5. -<0J:?lcgfcT- 

ttt-c* 

[00 5 6] 016«^t-K^lVU K 

y7M8 2m K9 7hji8 2tt. mmm 

82a, naU0i&^««8 2 b. pl^fi«8.2c 
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V*-Kfc:fcvvct>* na#>a*«#8 2b. P a*>a 

8 2c nmmm i * is cf^ * 3 v t * 
loo 5 7j n&w 5 (Dmm&fC-f *-vt mm\c*> 

[0 0 5 8] 01 8fcl:fcVvt. 9 me&ifoOn* #y 
-KB, 9 2 ft, n~iRSInJl92a^nafti&^«tt 
9 2b, pffifeji^«9 2cd>(E>*5Ky7h^*X?*> 
*. ^ffi^^fl. n- nm\M9 2a«^, -&p 
^»»*«R8 2 cjMWHl/CWt, n~ il5«0Ul9 2 
at^yh X Sr»J*-T 5 3 S> h ^r^IS 9 

[0 0 5 9] *mMM7 0mm&^a v 
Kfc*5Vvct>* nffl»5i^«*9 2b. pa*M&94{tt 
9 2c ttStj»«l fclStfRC^ > ^3 Vfc^F«*» 

9 2*ss^fl:b-CjBjgE4r*fi-*-at><o-C«>a. na&a 

*««9 2 b, p 9 2 c 
[0 0 6 0]«m 04 (a) - (d) 

tc*$rfcofc«L W^aEA*5J:t^tt«lcJ:5p^ xy 

[0 0 6 1] *55WI-^5j8S^*iSW:, £2fe 
WC^LfcMOSFET. IGBT, **- 

M\ '^x-yv 7 jfet. iwy* 

MESFET, HEMT^^mt^^Mf 
[0 0 6 2] 

kkh\c. *7Km-?tx&3L{t-rz>m-&mmm®km 

k L/c& Jtf p n fefr h ft 6 ¥ 




©«-a»a*fWfc. &-a&a*««**rt a c * » 

[0 0 6 3] *fc*©§86#fefc ut\ KfittJBt^tr 
X^-r/t'&K: J: 9 Wl u »^a*»*«*#J:Wi& 

mk LTV*a. «oT, »<^a*«rasihS. «or^ 

&&O^X**is*A>J§ZMito&ttk\t>im&xmW£Q 

[0064] *fc*o«*, *-ffl«>a^«*, m~ 

[0 0 6 5] *»Wf±, #tem*»<D*W»*^lC*5V^ 

imi] *»WO^WlOKS!MOSFET<oa5»» 

[0 2] (a) KBiro|ltt0i0j^MOSFETa>A 
-Aj»JCSo^ffi®, (b) ttB-BilHrftofcspffi 

[0 3] (a) »ai©S|l(S«0«a!MOSFET<OA 
-A»fc»-ofc^*Bft»*5>*0, N (b) (1C-C^ 
»ofc^ftifei8K»*ia, (c) fiD-Di»IC?Bofc^ 

[04] (a) - (d) fiW!l^)»OSFET 

[05] (a) ' (b) W:@4 (d) lc»<St««io 
WO S F E T<OttX&(Omi&3:mmK7F isttUft 

mm® 

[0 6 ] *mi<D$mw i co^mo s f e T<owm 
[0 7 1 »-a^a^«*^»±aa?>a^«*^©BB© 
[08] »-a^a^«*i»ra*a^««^(DSB 
[09] »-afta^«*^:»-ffi«)a*«*i:<Dfiia 
[0i o] s-a*a^««t^rai?)a^fii«i:^fia 
[0ii] »-a«>a^««t*i:a*e>a^«*i:©E 
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[013] *%mmi&W2<DlRmMOSFET<D&$m 



[@14] *&m£!fcW3<OWmU}AOSFET<D%& 

B 

[017] 6 tf>K®*V*— Koff^ffB 

0 

[01 8} *£R2G*m Ottawa 5/ h^r— ^-f^— 
KefMMKBfl 

[019] tt*©«a8MOSFETO»»»raBB 
[0 2 0 ] &*<DJ&iJ<0«®MO S F E TG)«£KBB 

I. 4 7 h K/^— i/ 

2 IJ5*-f*V 

3 ft?mm* 

5 
6 

II, 21, 3 1. 4 1, 5 1 n + FWVl 
1 2 n~ F9 7HI 

13a. 23a. 33a. 43a, 53a p^— X® 
1 4.24. 34. 44,54 y— 
[06] 



1 5, 2 5, 3 5, 4 5. 5 5 him& 
1 6. 2 6. 3 6. 4 6. 56 7—hW,&M 

1 7. 2 7, 3 7, 4 7. 5 7 y— 

18. 28. 3 8. 48, 58 Kf<f>'ttS 

2 2 K0 7FB- 
22 a nK9 7h«WE 
22b pK»7h«J 

3 2. 4 2. 5 2. 6 2, 7 2, 8 2. 9 2 *NSf££ 

32a. 42a. 52a. 62a, 72a. 82a. 9 
2 a n" fetettM 

32b. 42b, 52b. 62b. 72b; 82b. 9 
2 b na«3&*tttt' 

32c. 4 2 c, 52c. 62c. 7 2 c, 8 2 c «. 9 

2 c pf^ffit 

3 2 d, 4 2 d n 

33b, 4.3b, 53b p- *ocA-§|« 
3 9 , 5 .9 feftR 
6 1a p + YUjlsM 

6 1b n* -^y^rJB 

7 1.81.91 n* #y— KB 

7 3. 8 3 ry-KI 

7 7. 9 7 #y-| 

7 8 ry-Kf 

9 8 ^3 2/h*-1 
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31 ii • Fu-OH 

32 K»J 7 hH 

32b 
32c p 

83a p<-*ffl* 
S3k 'p* 



34 n» V-*** 

35 Y-httfltt 

36 y-hm 

37 y-xna 

38 KKVlfi 

39 fettK 
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